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ABSTRACT Objective: Our primary objective is to evaluate the short-term maternal and perinatal results associated with the mode of delivery after cesarean section (CS). A second objective is to investigate the factors governing the success of trial of labor after cesarean (TOLAC).
Material and Methods: In this retrospective cohort study, 126 singleton cephalic deliveries of women who had a history of one CS delivery
were analyzed. The patients were divided into two groups: those who underwent TOLAC (n=31) and those who underwent elective repeat cesarean section (n=95). Delivery data, demographics, obstetric and medical history, intrapartum events, and maternal and perinatal outcomes
were assessed. Results: The rate of successful vaginal birth after cesarean among the women who chose TOLAC was 64.5%. The groups were
similar to each other with regard to maternal and perinatal complications. According to the current pregnancy characteristics of the patients
with successful and failed vaginal delivery attempts; there were statistically significant differences between the groups in terms of Bishop scores
and birth weights. The Bishop scores were higher in the successful TOLAC group (3.5 vs. 1; p=0.001). However, the birth weights were lower
in the successful TOLAC group (3393±395 vs. 3708±430; p=0.049). The rate of spontaneous labor was higher in the successful TOLAC
group, although it did not reach statistical significance. Conclusion: TOLAC is a farily safe procedure for selected pregnant women with one
previous cesarean sections. It should be offered to all suitable pregnant women in order to reduce high CS rate and prevent complication associated with higher order repeat cesarean.
Keywords: Cesarean section; complication; labor, induced; trial of labor; vaginal birth after cesarean

tion can cause adverse maternal outcomes and complications in future pregnancies, such as hemorrhages, infections, visceral organ injuries,
transfusions, and need for hysterectomies because of
abnormal placentation.5

In recent decades, cesarean section (CS) rates
have increased in both developed and developing
countries. The World Health Organization (WHO)
recommends 10-15% as suitable CS rates; however,
the rate in Turkey is 52%.1,2 This rise may be attributed to the several changes in the practice environment, including the decreased proportion of operative
vaginal deliveries and increased use of electronic
fetal monitoring. Likewise, malpractice fears, patient
preferences, and demographic factors have influenced this increase in CS rates.3 Furthermore, the belief that “once cesarean, always a cesarean” is related
to high rates of planned repeat CS.4 This misconcep-

An attempt at a vaginal birth in a woman who has
had a CS is defined as trial of labor after cesarean
(TOLAC). It may result in a successful vaginal birth
after cesarean (VBAC) or an elective repeat CS
(ERCS). Almost half of ERCS deliveries are performed because of a history of CS birth. VBAC is associated with several positive effects on
women’s health, such as low maternal morbidity, short
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derwent ERCS (n=95). The inclusion criteria were as
follows: maternal age between 18-45 years, one previous CS with a lower uterine segment transverse incision after 32nd gestational weeks, morphologically
normal fetus, previous-birth-to-pregnancy interval of
at least 18 months, estimated fetal weight less than
4250 g, and vertex presentation. Potential participants
were excluded for any of the following reasons: previous classic incision, previous uterine rupture or
uterine surgery, multiple pregnancies, non-cephalic
presentation, estimated birth weight greater than 4250
g, and high-risk pregnancies (IUGR, nonviable fetus
at labor, severe placental abnormalities). Patients
meeting the inclusion criteria requested vaginal birth
while under outpatient clinic control at the 35th gestational week. The potential risks and benefits of both
TOLAC and ERCS were discussed, and written informed consent was obtained.

postpartum recovery time, and decreased risk of future
pregnancy complications; it is also more cost-effective
compared with ERCS.6,7 However, patients should be
informed about the potential risks of a failed TOLAC,
which is associated with more than a threefold increase
in maternal morbidity compared with ERCS.8
In the US, 10-14% of women prefer TOLAC;
this ratio is considerably lower in Turkey.9,10 The delivery mode is strongly related to antenatal counselling and clinical assesment. Patients should consult
about the potential risks and benefits of both TOLAC
and ERCS deliveries. The second biggest concern
about TOLAC is uterine rupture, although the absolute risk of uterine rupture with labor after CS is <
1%.11 In appropriate patient groups, TOLAC is a safe
alternative to ERCS for women attempting a vaginal
birth after a CS.12,13 The success rate in the majority
of published series of TOLAC is reported between
60% and 80%.14 Many factors that impact VBAC
success have been identified. Furthermore, some
studies aimed to propose antenatal scoring systems
to predict the success of a planned vaginal delivery
following a CS, but none of them had a patient cohort large enough to validate such scoring schemes
for use in clinical practice.15,16

The patients in TOLAC group were expected to
go into spontaneous labor until the 41st week of gestation. Patients who did not undergo spontaneous
labor were hospitalized, and their Bishop scores were
assessed. According to their Bishop scores, the following methods were performed: oxytocin augmentation/induction, digital cervical ripening, Foley
catheter application (60-80 cc), or amniotomy (artificial rupture of membranes). The maximum oxytocin
dose used for labor augmentation or induction if necessary was 16 mU/min. Prostoglandine analogues
were never used for these patiens. Continuous electronic fetal monitoring was conducted in all cases.
Epidural analgesia was not preferred. Delivery data,
demographics, obstetric and medical history, intrapartum events, maternal and perinatal outcomes,
were retrieved from hospital records.

With this background, the primary objective of
the present study is to evaluate the short-term maternal and perinatal outcomes associated with the mode
of delivery after CS. A second objective is to investigate the factors predicting the success of TOLAC.

MATERIAL AND METHODS
This retrospective cohort study was conducted in the
Department of Obstetrics and Gynecology at Bezmialem University Hospital between May 2019 and
February 2020. It was based on an analysis of 126
singleton cephalic deliveries of women who had a
history of one CS delivery. The study protocol was
approved by the local institutional ethics committee
(Ethics committee of Bezmialem Vakıf University,
no:6/22, 10/06/2020) and was carried out in accordance with the principles set forth in the Helsinki
Declaration 2008.

The descriptive statistics of the groups were expressed as percentages and rates. The distribution of
variables within the groups was evaluated by the Kolmogorov–Smirnov test and by means of histograms.
While variables with normal distributions were compared with Student’s t-test and, variables showing abnormal distributions were compared with
Mann-Whitney U test. Nominal variables were compared with chi-square test. Binary logistic regression
analysis could not be performed because the study
group was not large enough. The statistical signifi-

The patients were divided into two groups: those
who underwent TOLAC (n=31) and those who un147
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regular follow-up pediatric visit. In the ERCS group,
10 neonates (10.5%) required NICU admission (7
transient tachycardia, 2 hypoglycemia, 1 neonatal
conjunctivitis) (Table 1).

cance level was set as p<0.05. All statistical analyses
were performed with the software SPSS (version 23,
Chicago, IL, USA).

RESuLTS

Table 2 shows the obstetric features of the
TOLAC patients. The most common reason for opting for CS in their previous pregnancies was “failure
to progress”. Eight patients (25.8%) had vaginal deliveries before the index pregnancy. Labor induction
was performed with Foley catheters in five patients
(16.1%) and intravenous infusion of oxytocin in four
patients (12.9%); Concomitant oxytocin infusion and
Foley catheters were administrated to 15 patients
(48.3%) for increasing the efficacy induction of labor.
Oxytocin augmentation was needed in 20 patients
(64.5%). “Failure to progress” in the current pregnancy was the most common CS indication for the
failed trials in the labor group. Two patients underwent emergency CS after amniotomies. Cord prolapse occured in one of the patients, whereas the
presenting part of the fetus changed in the other patient.

We collected data of 126 pregnant women who underwent TOLAC or ERCS. A total of 31 cases chose
TOLAC, and 95 underwent ERCS. The rate of successful VBAC among the women who chose TOLAC
was 64.5% (n=20).
The groups were similar with regard to patient
age, gravida, parity, abortion, gestational age at birth,
maternal body mass index (BMI) at delivery, female
fetal gender, Apgar score, and umbilical cord pH. The
previous-birth-to-pregnancy interval was significantly longer in the TOLAC group compared with
that in the ERCS group (56.5±22 weeks vs.
40.8±19.5 weeks, respectively; p = 0.001). During
admission to the delivery room, the TOLAC group
had higher Bishop scores than the ERCS group (3 (17) vs. 1.5 (1-2), respectively; p<0.001) and had higher
spontaneous membrane rupture rates (4 (9.7%) vs. 1
(%3.4), respectively; p<0.001). There were statistically significant differences between the TOLAC and
ERCS groups in birth weight (3505±429 g vs.
3182±399 g, respectively; p=0.001). There were no
maternal or neonatal deaths in either group. However,
maternal complications occured in 4 patients (4.3%)
from the ERCS group. Three patients developed
wound infections that were treated with antibiotics.
Uterine atony was reported in one patient, but there
was no need for a peripartum hysterectomy. Uterine
dehiscence occurred in one patient in each group. A
diagnosis of uterine dehiscence was made upon the
detection of arrest of labor and loss of station of the
fetal head in the birth canal in the TOLAC group,
while the same diagnosis was made incidentally during elective surgery in the ERCS group. Perinatal
complications, namely, admission to the neonatal intensive care unit (NICU), respiratory problems,
neonatal sepsis, and birth trauma, did not differ significantly between the TOLAC and ERCS groups
(p=0.291). One patient (3.2%) in the TOLAC group
was admitted to the NICU because of fetal acidosis
and stayed in neonatal unit for 4 days. This baby
showed normal motor and mental development at a

The current pregnancy characteristics of the patients with successful and failed vaginal delivery attempts are shown in Table 3. There were statistically
significant differences between the groups in terms
of Bishop scores and birth weights. The Bishop
scores were higher in the successful TOLAC group
(3.5 (1-7) vs. 1 (1-4); p=0.001). However, the birth
weights were lower in the successful TOLAC group
(3393±395 vs. 3708±430; p=0.049). The rate of spontaneous labor was higher in the successful TOLAC
group, although it did not reach statistical significance.

DISCuSSION
The success rate of TOLAC is reported to be between
60% and 80% in the international literature.14 In local
data, this rate is between 55% and 84%.17-21 The
largest study published from Turkey was conducted
in a tertiary hospital with 195 women and yielded a
72.3% success rate.21 Akcay et al. reported the highest TOLAC success rate in Turkey, namely, 84.2%.
This high success rates may associated with 36 of the
38 patients who were admitted with spontaneous
148
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TABLE 1: Comparison of TOLAC and ERCS groups in terms of primary demographic, clinical characteristics and obstetric results.
Characteristics

TOLAC (n=31)

ERCS (n=95)

p

31.29±5.2

32.08±5.08

0.455

Gravida

2 (2-5)

2.5 (2-4)

0.348

Parity

1 (1-4)

1 (1-2)

0.652

Abortion

0 (0-2)

0 (0-2)

0.955

Age (years)

Previous birth to pregnancy interval (weeks)

56.5±22

40.8±19.5

0.001*

Gestational age at birth (days)

277.7±7.4

273.2±2.2

0.002

Body mass index (kg/m2)

29.48±4.05

29.7±4.8

0.793

3 (1-7)

1.5 (1-2)

<0.001*

16 (51.6%)

52 (54.7%)

0.461

4 (9.7%)

1 (3.4%)

<0.001*

Bishop score
Female gender
Prelabor rupture of membranes
Birth weight (gr)

3505±429

3182±399

0.001*

1. min Apgar score

9 (5-9)

10 (8-10)

0.561

5. min Apgar score

10 (8-10)

10 (9-10)

0.863

Umbilical cord pH

7.27±0.8

7.27±0.12

0.946

Uterine dehiscence

1 (3.2 %)

1 (1.1%)

0.433

Maternal complication

0 (0%)

4 (4.3%)

0.510

Perinatal complication

1 (3.2%)

10 (10.5%)

0.291

Values are reported as mean±sd, median (min-max) or % and number
p<0.05, statistically significant difference.
TOLAC: Trial of labor after cesarean; ERCS: Elective repeat cesarean section.

onset of labor.17 In our study, 64.5% of women who
attempted labor had successful vaginal deliveries. In
our opinion, this is related to the high rates of induction of labor in our series. Also, the rate of cases with
previous vaginal delivery for our group was also
lower.15,22 In addition, in the present study, almost half
of the patients had their previous CS for failure to
progress. According to a practice bulletin from the
American College of Obstetricians and Gynecologists in 2010, the success rate of TOLAC with failure
to progress or CPD as prior CS indication was 54%.23
These factors are most likely to acknowledge the success rate in this series.

TABLE 2: Obstetric features of TOLAC patients.
Characteristics

Value

Previous CS indication
Failure to progress

13 (41.9%)

Nonreassuring fetal testing

6 (19.3%)

Malpresentation

3 (9.6%)

Multiple pregnancy

3 (9.6%)

Fetal macrosomia

2 (6.4%)

Maternal request

2 (6.4%)

Other

2 (6.4%)

Previous vaginal delivery history

8 (25.8%)

Spontaneous labor

7 (22.5%)

Labor induction

Several studies have investigated the factors affecting the success of TOLAC. The most important
factor positively associated with success is prior vaginal birth, which determines a threefold increase in the
chance of achieving VBA.16,24-26 According to a recent meta-analysis, previous vaginal birth, high
Bishop scores, and fetal malpresentation as indications of previous CS are associated with a successful
VBAC; the factors that reduce TOLAC success are
advanced age, obesity, macrosomia, labor induction,
and failure to progress as indications of previous

Foley catheter

5 (16.1%)

Oxytocin

4 (12.9%)

Foley catheter + Oxytocin

15 (48.3%)

Augmentation

20 ( 64.5%)

CS rate

11 (35.4%)

CS indication
Failure to progress

5 (45.4%)

Nonreassuring fetal testing

2 (18.1%)

Amniotomy complication

2 (18.1%)

Uterine dehiscence

1 (9.09%)

Maternal request

1 (9.09%)

Values are reported as mean±sd, median (min-max) or % and number
p<0.05, statistically significant difference.
TOLAC: Trial of labor after cesarean.
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TABLE 3: Comparison of successful and failed vaginal deliveries in terms of primary demographic, clinical characteristics and
obstetric results.
Characteristics

Success of TOLAC (n=20)

Failure of TOLAC (n=11)

p

30.6±4.6

32.4±6.1

0.367

Gravida

2 (2-5)

3(2-5)

0.555

Parity

1(1-4)

1(1-2)

0.792

Abortion

0(0-1)

0(0-2)

0.427

53.85±14.8

61.36±31.8

0.375

Age

Previous birth to pregnancy interval (weeks)
Body mass index (kg/m2)

28.7±.4.2

30.9±3.5

0.150

Estimated fetal weight (gr)

3446.5±414

3516.4±259

0.617

Bishop score

3.5(1-7)

1(1-4)

0.001*

Prelabor rupture of membranes

3(%15)

0(%0)

0.535

Spontaneous labor
Female gender

6 (%30)

1 (%9.1)

0.372

11(%68.8)

5(%31.3)

0.716

Birth weight (gr)

3393±395

3708±430

0.049*

Gestational age at birth (days)

278.3±7.6

276.6±7.2

0.556

Values are reported as mean±sd, median (min-max) or % and number
p<0.05, statistically significant difference.
TOLAC: Trial of labor after cesarean.

“uterine rupture” and “uterine dehiscence” is an important factor for this difference.33 The overall risk
for uterine rupture in women who attempt VBAC delivery is 0.3–0.7%.13,34 In a retrospective cohort study
of over 600 women, Cahill et al. found uterine rupture
frequencies of 0.4% for TOLAC and 0.16% for
ERCS.35 Rossi and D’Addari, who included both partial and complete ruptures in their study, found uterine injury incidences of 1.3% in the TOLAC group
and 0.4% in the ERCS group. The risk of uterine injury is threefold in patients planning VBAC.36 In our
study, none of the cases experienced uterine rupture,
althought one patient each in the TOLAC and ERCS
groups experienced uterine dehiscence. A 2010 NIH
report states that the risks of major and minor maternal complications except wound infection increase in
the TOLAC group, but these complications do not
differ significantly between the TOLAC and ERCS
groups.37 A systematic review reported similar overall risks of wound infection after planned VBAC and
after ERCS.38 In the present study, there were no
short-term maternal complications noted in the
TOLAC group; however, the ERCS group experienced three wound infections and one uterine atony.
Guise et al. revealed 3.6% and 4.2% rates of transient
tachypnea among newborns in its TOLAC and ERCS

CS.27 In a prospective study, Faucett et al. found a
negative impact of obesity and macrosomia on
VBAC success.28 Landon et al. identified several factors that are independently associated with TOLAC
success, namely, previous vaginal delivery, previous
indication not being dystocia, spontaneous labor, and
birth weight < 4000 g.29 Lin et al. reported that the
Bishop score and spontaneous labor are significant
independent predictors of VBAC.30 According to
Kruit et al., women with spontaneous onset of labor
are more likely to have successful VBAC deliveries.31
Gobillot et al. investigated the distinction between favorable and unfavorable cervixes. They demonstrated
that a Bishop score ≥ 6 has an odds ratio of 4.66 for
successful VBAC deliveries.32 The factors associated
with successful TOLAC determined in the current
work have also been found by other studies. In our
study, the Bishop scores were significantly higher and
the birth weights were significantly lower in the successful TOLAC group. The rate of spontaneous labor
was 30% in the successful TOLAC group; this rate
in the unsuccessful group was 9.1%, but their difference did not reach statistical significance.
Uterine rupture after planned VBAC is a wellknown complication, but its incidence varies widely
between studies. The interchangeable use of the terms
150
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outcomes of patients; the long-term results of these
patients were not investigated.

groups, respectively; their Apgar score analysis
showed no significant difference in the 5-minute
Apgar scores of the groups.39 A retrospective study
conducted by Kamath et al. reported that 9.3% and
4.9% of infants born by ERCS and VBAC (p =
0.025), respectively, were admitted to the NICU.40
According to our results, there were no significant
differences in the neonatal outcomes between the
groups. The risk of adverse perinatal outcomes for
the women who attempted VBAC was lower but did
not reach statistical significance. One of the babies
(3.22%) delivered through planned VBAC was admitted to the NICU. This rate in the ERCS group was
10.52% (10/95). Nevertheless, the groups were similar in Apgar scores and umblical cord pH.

CONCLuSION
In conclusion, TOLAC is a farily safe procedure for
selected pregnant women with one previous cesarean
section. It should be offered to all suitable pregnant
women in order to reduce high CS rate and prevent
complication associated with higher order repeat cesarean. Foley induction is a good alternative for induction of labor in these cases and should be
evaluated further with prospective studies conducted
in our country.
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There are several cervical ripening methods for
unfavorable cervix both mechanical and pharmacological. Prior studies showed that Foley catheter for
scared uterus seems to be a safe option to improve
vaginal delivery success without increasing maternal
and fetal morbidity.41,42 To the best of our knowledge,
this is the first study conducted in Turkey which discussing the utility of Foley catheter in TOLAC patients.
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